(12) 



UK Patent Application ,«,GB „„ 2 237 51 6,..A 



(43) Date of A publication 08.05.1991 



(21) Application No 8924684.7 

(22) Date of filing 02.1 1.1989 



(71) Applicant 

Jung-Shih Chang 

No 37-4, Lane Shlah-Pu, Taiping Road, Taiping, 
Taiwan 

<72) Inventor 

Jung-Shlh Chang- 

(74) Agent and/or Address for Service 
ENIjMvia& Taylor 

144 New Walk, Leicester, LE1 7JA, United Kingdom 



(51) mcL* 

^ A63D 15/08 

(52) UKCL (Edition K) 

A6H H1E2 

(56) Documents cited 
GB 2219515 A 

(58) Reld of search 

UKCL (Edition J) A6H H1E2 
INT CL^ A68D 15/08 



(54) Compostte billiard cues 

(57) A method for producing a billiard cue comprises the steps of turning a proper length of wood blank into a tapered cue 
core, wrapping up the core with at least one layer of resin-dipped carbon fiber fabric to form a clad core, providing a 
covering tightly pressed onto the surface of the clad core, heating the clad core together with the covering under a 
predetermined temperature higher than room temperature, and removing the covering from the clad core. The cladding can 
be a plastic bag and a vacuum can be applied between the bag and the article. Alternatively the cladding can be tape 
winding. , 



Turning a wood blank into 
a tapered cue core 



Wrapping up the core with at least 
a layer of r Is in-dipped fiber 
reinforced plastic to form a clad 
core 



Providing a covering 
tightly pressed onto the 
surface of the clad core 



Heating the clad core together 
with the covering to cure said 
at least a layer of fiber 
reinforced plastic 



Peeling the covering from 
the clad core 
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This invention relat 


es to billiard 


cues 


* 


s P 


e .c i f i 


ca 


1 ly a 




method of producing 


a billiard cue 


• 














In a copending U 


rauent nppi 


1 c a u 1 


0 


n ^ 


e r 1 a 1 


Jx 


umber 




07/202.813 f i led by 


the saiae appli 


cant 


0 


n J 


u n e 6 


♦ 


1989. 


10 


disci osed are a vo 


oden cue and a 


nianu 


f 


act 


u r i n g 




e t h 0 d 




thereof . Accord i ng 


this prior 


IB e t h 0 


d 


« a 


wood 


e n 


core 




together with its c 


ladding i>{ fib 


e r re 


1 


n f 0 


reed 


Pl 


a s t i c 




is d i sposed i n a 


mold set so 


that 




the 


same 


c 


an be 




heated and compres 


sed therein 


and 


c 


0 n s 


e q u e n 


t 1 


y the 


15 


cladding can be b 


onded and cure 


d 0 n t 


0 


th 


e su r 


fa 


c e of 




the core . 


















The prior laethod is 


disadvantageo 


us in 




tha 


tan 


o 1 


d set 




aust be provided 


each time for 


the 


m 


a n u 


f a c t u 


r e 


of a 


20 


siT'Sle cue. Th er^f 


u I t tne ijoio 


cost 




lor 


each 


c 


u e is 




quite high and the 


method is time 


-cons 


u 


ni i n 


g . Mo 


r e 


over. 




in case that the cla 


dding of a cue 


core 




i s 


not 0 


f 


f i b e r 




reinforced plastic. 


it niay not b 


e c 1 o 


s 


e 1 y 


bond 


ed 


onto 




the core by this pr i 


or niethod. 
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Accordingly, t li e p r 


imary object o 


f the 




i n v 


e Ji t i o 


n 


is to 




provide an improve 


d raethod for 


prod 


u 


c i n 


gab 


i 1 


1 i a r d 




cue by which the pro 


duction cost c 


an be 




red 


u c ed . 
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Another object of 


the inventio 


n is 




to 


pro 


V i 


de an 




iniproved method fo 


r producing a 


hi I 1 1 


a 


rd 


cue b 


y 


w h i c li 




the production rate 


can be he igh te 


n e d . 
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To achieve these 


an 


d other 


objects. 


an i ID 


proved method 


in accordance wi 


th 


this in 


Y e n t i 0 n 


c 0 ia p r i 


ses the steps 


ofJ turning a p 


ro 


per 1 en 


g th of 


wood 


blank into a 


tapered cue core 




wr app i n 


g up the 


core 


with at least 


one layer of re 


s i 


n-dipped 


fiber r 


e i n f 0 r 


ced fabric to 


form a clad core. 


? 


r 0 V i d i ng 


a cover 


i n g t i 


ghtly pressed 


onto the surface 




of the 


clad cor 


e , h e a 


ting the clad 


core together wi 


th 


the c 0 V 


e r i n g u n 


der a 


predeternsined 


temperature high 


e r 


than 


room t e 


a P e r a t 


u r e , and, a 


certain period 1 


at 


er , rem 


0 V i ng t h 


e cove 


ring frozi the 


clad cor e 












According to one 


e n 


b 0 d i m e n t 


of the 


invent 


ion. the step 


of providing a 


CO 


V e r i n g 


tightly 


press 


ed onto the 


surface of the c 


la 


d core i 


s a ch i e V 


ed by 


uii Closing cne 


clad core with 


a 


hoi low 


plastic 


bag 


and forsi.ng a 


vacuuia between the 


in . 










Accordijig to a not 


he 


r e la b 0 d i 


me n t of 


the in 


vention, said 


step is achieved 


by 


winding 


a h i s h 1 


y tens 


ioned plastic 


tape onto the surf 


ace of the 


clad cor € . 





25 . BRIEF PFSCRTPTTHN QF THR nPA'JTtin 

Two preferred embodiments of the invention will now be 

described by way of example and with reference to the 
accompanying drawing, in which: 

30 

Pis. 1 is a block diagram illustrating the 

manufacturing processes in accordance with the 
invention; 
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Fig. 


2 


is a pictorial view illustrating the process of 




V r a p p 


i n g 


up a cue core with two layers of carbon fiber 




r e i n f 


ore 


ed fabric in accordance with the invention; 
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Fig. 


3 


is a scheiDatic view illustrating thp ororpcQ nf 




f 0 r a i 


n g 


a vacuum between the cue core and a hollow 




P 1 a s t 


i c 


bag enclosing the core so that atEOspheric 




press 


u r e 


can be utilized to press the bag onto the 




core. 
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DETATI,ED D R 5; H 5 T P T T 0 »^ OF THR THVRMTTOH 




Refer 


r i n 


g to the Figures, a cue core 1 is fornied by 




c u 1 1 i 


n g 


• 

a predetermined length of blank fro. -a a proper 


15 


kind 


of 


wood material and turning it into a tapered 




shape 




Th.e core 1 is wrapped by two layers of 




resin 


-di 


pped carbon fiber reinforced fabric which have 




been 


coated with a proper adhesive on the top surfaces 




there 


of 


as sliovn in Fig. 2 to fora a clad core (not 


20 


s h 0 V n 


) - 


The fiber orientation in each of the layers is 




P r e f* e 


r r a 


bly at about 30' - 45 ' with respect to the 




1 0 n g i 


tud 


inal axis of the core 1. After the solvent in 




each 


of 


the layers has volatilized to a certain extent. 




the c 


1 ad 


core is enclosed by a hollow plastic bag and a 


25 


V a c u u 


m 


is provided bet wee m theia by jaeans of a proper 




V a c u u 


m 


device. Thereby, atmospheric pressure can press 



the bag onto the clad core as illustrated by the arrows 
in Fig. 3 and consequently the layers can be closely 
bonded to the surface of the core 1. Alternatively, the 
30 clad core aay. be wrapped up by winding a highly 
tension ed PVC tape onto the surface thereof. In this 
case. the two layers can be closely bonded to tlie core 
duo to the pressing force provided by the tape. How the 
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clad core together with its covering, i.e. the bag or 
the tape is disposed in a furnace and heated under 
about 120" -IGO"* to cure the layers of carbon fiber 
reinforced fabric. A certain period later, the clad 
core together with the covering thereof is reisoved from 
the furnace and the covering is peeled from the clad 
core to obtain a unitary billiard cue. 



yhile only two preferred enbodinients of the invention 
10 have been shown and described, it will be understood 
that this invention is not liiaited thereto since 
laod i f i ca t i ons can be jnade and will becoise apparent to 
those sk'illed in the art. 
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CLflTHS 

1, A method of forming a billiard cue coisprising the 
steps of * 

5 turning a proper length of wood blank into a 

tapered cue cor e , 

wrapping up the core with at least one layer of 
resin-dipped fiber reinforced fabric to fora a clad 
cor e . 

10 providing a covering tightly pressed onto the 

surface of the clad core, 

heating the clad core together with the covering 
under' a predetermined temperature, and 
removing the covering froa the clad core. 

15 

2, A method according to c 1 a i la 1. wherein the step of 
providing a covering tightly pressed onto the surface 
of the clad core is achieved by enclosing the clad core 
with a hollow bag and forming a vacuuia between then. 

20 

3, A method according to claim 1, wherein the step of 
providing a covering tightly pressed onto the surface 
of the clad core is achieved by winding a highly 
tension ed tape onto the surface of the clad core. 

25 4. A method of forming a billiard cue which is substantially as 
herein described in relation to the accompanying drawings. 

5. A billiard cue which is substantially as herein described 
in relation to the accompanying drawings. 

30 



BNSDCXJID: <GB 2237^155^1^^ 1991 atThc^Patcn^Olfte 



